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Results
1. The unknown species found in Douro 
Basin (Portugal) is Phoxinus phoxinus 
2. The origin of the introduction is Charente 
Basin (France, closest phylogeny 99%)
3. Pathway of introduction might be related 
with human activities (sport fisheries by 
Portuguese immigrants living in France) 
rather than geographical proximity as in the 
case of P. bigerri
Currently a established population might 
occur (1 exclusive haplotype occur, 
individuals with distinct size)
Barcoding can provide greatly help in 
distinguishing cryptic and invasive species 
overlooked by morphology
The study highlights the value of using 
molecular approaches for detecting new 
introductions and tracking spread 
histories
Barcoding can provide great help 
in distinguishing cryptic and 
introduced species overlooked by 
morphology
The study highlights the value of 
using molecular approaches for 









Field and molecular methods
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Our question
Is it possible to know the origin and pathway of 
biological introductions using molecular data?
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Study case: Phoxinus genus
Phoxinus bigerri (Kottelat, 2007)
Douro Basin
Biological invasions are a major threat to global 
biodiversity. Freshwater ecosystems are particularly 
vulnerable to anthropogenic introductions. 
In the Iberian Peninsula the number of introduced 
species has been increasing during the last decades. 
This is the case of the minnows (Phoxinus genus), 
which have been translocated and used as a live 






Translocated to Douro Basin
LC: Least concern
EN: Endangered
The European minnow Phoxinus phoxinus (Cyprinidae) is 
a species complex previously though as having a wide-
ranging Palearctic distribution.
New species were described recently.
But there is a plasticity in body shape dependent upon 
habitat which influences some of the diagnosing 
characters.
Molecular studies point to the existence of 18 cryptic 
lineages in the genus Phoxinus.
Multiple introductions, probably as a consequence of
its use as live bait or forage for brown trout:
1.1900s Douro River and Northern basins
2.2011 new record in the NW Atlantic
• Electrofishing
• 3 tissue samples (pelvic fin) 
per species from geographically 
distant sampling sites
DNA Extraction, Amplification and Sanger Sequencing:
Markers used for species identification: COI (cytochrome c oxidase subunit I) and CYTB (cytochrome B)
FIS1709, FIS1731
sequenced






1. To identify the species of Phoxinus sp. found in Portugal 
(Sousa stream)
2. To examine the origin of the introduction
3. To discuss the possible pathway of the introduction
Haplotypes
2
Freshwater fish species detected:
14 Native (Cobitis vettonica and 
Achondrostoma salmantinum confirmed with 
molecular data)
9 Introduced (Phoxinus phoxinus detected
with molecular data)




P. phoxinus sequences 
(Genbank)
P. phoxinus sequences
(field sampling)
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